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(57)Abstract: 

PROBLEM TO BE SOLVED: To get a higher quality of processed image by 
removing the influence by gray level property in every kind of digital cameras 
from the image date acquired by digital camera. 



SOLUTION: For image data DO, first a kind-of-machine gray level property 
absorbing processor 8-a absorbs the kind-of-machine gray level property of a 
digital camera by gray level correction curve C1 for every kind of machines, 
thereby obtaining image data independent of the kind of digital camera. For this 
image data, an AE/AWB processor 8-b compensates the quantity of exposure, 
and a gray level correction processor 8-c compensates the gray level for printing. 
As a result, the analysis performance of the AE/AWB becomes stable, so a high 
quality of processed image can be obtained. 



* NOTICES * 



JPO and IN PIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1]ln an image processing method which performs gradation change 
processing to image data acquired with a digital camera, and obtains processed 
image data, According to a model of digital camera which acquired said image 
data, a model gradation characteristic profile of a digital camera of this model is 
used, An image processing method characterized by performing said gradation 
change processing after performing pretreatment which absorbs the model 
gradation characteristic of said type of digital camera to said image data and 
performing auto exposure control management and/or automatic white balance 
regulated treatment to image data after this pretreatment. 

[Claim 2]The image processing method according to claim 1, wherein 
information showing a model of said digital camera accompanies image data 
acquired with this digital camera. 

[Claim 3]The image processing method according to claim 1, wherein it is 
possible for the manual input of the information showing a model of said digital 
camera to be carried out. 

[Claim 4]An image processing method of three given in any 1 paragraph from 
claim 1 characterized by using a default model gradation characteristic profile 
when information showing a model of said digital camera is unknown. 
[Claim 5]An image processing method of four given in any 1 paragraph from 
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claim 1 performing said pretreatment after image data acquired with said digital 
camera is compressed and thawing this image data. 

[Claim 6]An image processing method of five given in any 1 paragraph from 
claim 1, wherein it is possible to receive image data acquired with said digital 
camera through a network. 

[Claim 7]An image processing method of six given in any 1 paragraph from claim 
1, wherein image data which performs said gradation change processing is 
image data which performed and obtained a reducing process to original image 
data acquired with said digital camera. 

[Claim 8]An image processing device which performs gradation change 
processing to image data acquired with a digital camera, and obtains processed 
image data, comprising: 

A memory measure which memorizes a model gradation characteristic profile for 
every model of digital camera. 

An input means which inputs information showing a model of digital camera 
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which acquired said image data. 

A model gradation characteristic absorption means which chooses a model 
gradation characteristic profile corresponding to this model from said memory 
measure according to a model of digital camera inputted by this input means, 
and performs pretreatment which absorbs the model gradation characteristic of 
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a digital camera to said image data using this profile. 

A light exposure and/or a white-balance-correction means of performing auto 
exposure control management and/or automatic white balance regulated 
treatment to image data to which said pretreatment was performed, A 
gray-level-correction means to perform gradation change processing to image 
data obtained by said light exposure and/or a white-balance-correction means. 

[Claim 9]The image processing device according to claim 8 being a means to 
read a model of digital camera in which information showing a model of said 
digital camera accompanies image data acquired with said digital camera, and 
said input means accompanied this image data. 

[Claim 10]The image processing device according to claim 8, wherein said input 
means is able to carry out the manual input of the information showing a model 
of said digital camera. 

[Claim 11]Said memory measure has also memorized a default model gradation 
characteristic profile, An image processing device of ten given in any 1 
paragraph from claim 8 being what performs said pretreatment using said 
default model gradation characteristic profile when information as which said 
model gradation characteristic absorption means expresses a model of said 
digital camera is unknown. 



[Claim 12]An image processing device of 1 1 given in any 1 paragraph from claim 
8 provided with a decompression means which image data acquired with said 
digital camera is compressed, and thaws this image data and with which said 
pretreatment is presented. 

[Claim 13]An image processing device of 12 given in any 1 paragraph from claim 
8 provided with a reception means which can receive image data acquired with 
said digital camera through a network. 

[Claim 14]An image processing device of 13 given in any 1 paragraph from claim 
8, wherein image data which performs said gradation change processing is 
image data which performed and obtained a reducing process to original image 
data acquired with said digital camera. 

[Claim 15]ln a recording medium which recorded a program for making a 
computer perform an image processing method which performs gradation 
change processing to image data acquired with a digital camera, and obtains 
processed image data and in which computer reading is possible, Said program 
receives said image data using a model gradation characteristic profile of a 
digital camera of this model according to a model of digital camera which 
acquired said image data, As opposed to image data which performed 
pretreatment which absorbs the model gradation characteristic of said type of 
digital camera, and was obtained by this pretreatment, A recording medium 



having the procedure of performing said gradation change processing and 
obtaining processed image data after performing auto exposure control 
management and/or white balance adjustment processing and in which 
computer reading is possible. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the recording medium which 
recorded the program for making a computer perform the image processing 
method which performs processing which changes gradation to the image data 
acquired with the digital camera, a device, and an image processing method and 
in which computer reading is possible. 
[0002] 

[Description of the Prior Art]lt records on recording media, such as an internal 
memory in which the picture acquired by image pick-up was provided inside the 
digital camera as digital image data in the digital camera, and an IC card, Based 
on the recorded digital image data, the picture acquired by image pick-up on the 



printer or the monitor can be displayed. Thus, when printing the picture acquired 
with the digital camera, having the same high-definition image quality as the 
photograph printed from the negative film is expected. 

[0003]The digital camera comprises elements, such as an optical system 
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(extracting a shutter, a stroboscope), an imaging system (CCD, 
signal-processing system), a control system (AE, AWB, AF), record/reversion 
system (compression/extension, memory control, display). And as a factor which 
affects the image quality of the picture reproduced among these elements, The 
color temperature of a strobe light, AE (auto exposure control) processing, AWB 
(automatic white balance adjustment) processing, A CCD color separation light 
filter, a pixel number, gray scale conversion, the matrix arithmetic processing 
that acquires luminosity/color-difference signal, etc. are mentioned, and he is 
trying to acquire digital image data which controls these factors in a digital 
camera and serves as a high definition reproduced image. 
[0004]For this reason, in a digital camera, it has image processing functions, 
such as gray scale conversion, further, and to an AE function, an AWB function, 
and the digital image data acquired by this, since image processing has already 
been performed as mentioned above, it can input into a reproducing unit as it is, 
and a picture can be reproduced. However, in the digital camera, it may come to 
carry out AWB processing and AE and an AWB function may not usually be 



added [ air entrainment and ] on the assumption that image data is reproduced 
on a monitor. Since there are also many in which image data is formed in the 
actual digital camera by the exposure of overexposure, an exposure undershirt, 
a stroboscope modulated light mistake, etc. which is not appropriate, When 
outputting to a printer, it is necessary to perform again air entrainment and AWB 
processing suitable for amendment and the print of gradation. Here, in order to 
distinguish from AE and the AWB function which are mounted in the inside of a 
digital camera, AE at the time of a printer output and AWB processing are called 
"printer AE / AWB processing." 

[0005]Therefore, for example, as indicated to JP,1 1-22061 9,A, Average value is 
calculated for every each RGB color signal which constitutes the image data 
from a digital camera, an adjusted value is calculated so that this average value 
may turn into a desired value suitable for a print, and the method of amending a 
light exposure and a white balance based on this adjusted value is proposed. 
[0006]On the other hand, as mentioned above, as a factor which affects the 
image quality of a reproduced image in a digital camera, The color temperature 
of a strobe light, AE (auto exposure control) processing, AWB (automatic white 
balance adjustment) processing, A CCD color separation light filter, a pixel 
number, gray scale conversion, the matrix arithmetic processing that acquires 
luminosity/color-difference signal, etc. are mentioned, these factors differ 



according to a manufacturing maker, a model, etc. of digital camera, and gray 
scale conversion is deeply related to printer AE / AWB processing especially. In 
an above-mentioned method, the image data used for printer AE / AWB 
processing, For example, it is the picture which changed the original image data 
from a digital camera into the anti-logarithm, or it is the image data which carried 
out converted density further, and the image data which has a gradation 
characteristic for which all depend on the model of digital camera is made into 
the analytical object of printer AE / AWB processing. 

[0007]Therefore, when performing air entrainment and AWB processing. It 
becomes difficult to calculate an adjusted value suitable for a print, since the 
image data used as an analytical object is a thing depending on the model of 
digital camera, and since it is necessary to once print with a printer and to correct 
trial and error, it is what has dramatically bad efficiency. 

[0008]Then, as a method of performing image processing according to the 
model of digital camera, as it is in JP,1 1-220687, A, for example, When 
performing image processing to the image data acquired with the digital camera, 
according to the model of digital camera, a different image processing condition 
to the above-mentioned image data is decided, and the system which performs 
image processing according to the image processing condition is proposed. 
[0009]ln the field of printing, also when acquiring image data and making this 



image data output to output units, such as a printer, with devices, such as a 
scanner, the processing which absorbs the gradation characteristic of a device is 
required. In this field, the model characteristic of a device is conventionally 
amended by two methods. In a one-eyed method, the profile for amending the 
gradation characteristic of various devices beforehand is memorized in the 
memory of the image processing device, and device species information is 
inputted into an image processing device from the exterior. An image processing 
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device chooses a profile corresponding based on the inputted device species 
information, and performs gray level correction to image data. In the second 
method, the profile in which devices, such as a scanner, amend their own 
gradation characteristic with image data is outputted to an image processing 
device, and an image processing device performs gray-level-correction **** 
based on the profile attached to image data. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in the system indicated to 
JP,11-220687,A, there is no description which performs printer AE / AWB 
processing according to the model of digital camera. In this system, when 
making a gradation change to image data, gradation change processing 
conditions are determined according to the model exception of digital camera, 
and the above-mentioned gradation change processing conditions are 



performing simultaneously gray level correction according to model of a digital 
camera, and gray level correction suitable for a print. Therefore, what I will 
perform printer AE / AWB processing for to the image data by which gray scale 
conversion was carried out is not made, but the target image data has only the 
original image data of a digital camera inevitably. For this reason, since an 
adjusted value cannot be calculated appropriately and the effect of stable printer 
AE / AWB processing is not acquired, either, a high-definition reproduced image 
is unacquirable as a result. 

[0011]This invention is made in view of the above-mentioned situation, It aims at 
providing the recording medium which recorded the image processing method 
which can perform processing which changes gradation so that an efficient 
high-definition reproduced image may be obtained to the acquired image data, 
the device, and the program for it irrespective of the models of digital camera. 
[0012] 

[Means for Solving the Problem]ln an image processing method which an image 
processing method by this invention performs gradation change processing to 
image data acquired with a digital camera, and obtains processed image data, 
According to a model of digital camera which acquired said image data, a model 
gradation characteristic profile of a digital camera of this model is used, After 
performing pretreatment which absorbs the model gradation characteristic of 



said type of digital camera to said image data and performing auto exposure 
control management and/or automatic white balance regulated treatment to 
image data after this pretreatment, said gradation change processing is 
performed. 

[0013]Here with a "model gradation characteristic profile." An RGB density value 
and a RGB logarithmic exposure of image data which are translation data for 
amending a gradation characteristic which each model has, and were picturized 
and acquired with a digital camera, respectively A vertical axis, a table to which 
an input signal and an output signal were made for a value which may be a 
function which uses a horizontal axis and is expressed, and which carries out 
and is in said gradation characteristic curve to correspond — a table — it is easy 
to be natural even if the bottom is a look-up table (LUT). 

[0014]Using said model gradation characteristic profile, with "pretreatment which 
absorbs the model gradation characteristic of said type of digital camera." By 
correcting image data acquired with said digital camera by said model gradation 
characteristic profile, it is the processing which obtains image data independent 
of the gradation characteristic of a model. 

[001 5] Information showing a model of said digital camera is made to accompany 
image data acquired with this digital camera, and it may be made to input, and 
may be made to carry out a manual input. 



[0016]When information showing a model of said digital camera is unknown, the 
gradation characteristic of a model of said digital camera can be amended using 
a default model gradation characteristic profile. Here with "a case where 
information showing a model of said digital camera is unknown." A time of a 
manual input not being carried out, either, and information which expresses a 
model of said digital camera to image data acquired with said digital camera 
does not accompany, Cases in case there is no model gradation characteristic 
profile of a model applicable to a model of digital camera expressed using 
information showing a model of said digital camera incidental to said image data 
or a model of digital camera by which the manual input was carried out are 
meant. It is desirable to apply a high gradation characteristic profile of a 
possibility of being most adopted as a digital camera among model gradation 
characteristic profiles of an existing digital camera, as said default model 
gradation characteristic profile. 

[0017]Since most image data acquired with a digital camera is compressed, it is 
preferred that it is also possible to thaw image data acquired with said digital 
camera as an image processing method of this invention. 

[0018]As for an image processing method of this invention, it is preferred that it 
is possible to receive image data acquired with said digital camera through a 
network. 



[001 9]lt is preferred to make image data which performed and obtained a 
reducing process into image data which performs said gradation change 
processing to original image data acquired with said digital camera. 
[0020]As for an image processing device by this invention, this invention is 
characterized by that an image processing device which performs gradation 
change processing to image data acquired with a digital camera, and obtains 
processed image data comprises the following. 

A memory measure which memorizes a model gradation characteristic profile for 
every model of digital camera. 

An input means which inputs a model of digital camera which acquired said 
image data. 

A model gradation characteristic absorption means which chooses a model 
gradation characteristic profile from said memory measure according to a model 
of digital camera inputted by this input means, and performs pretreatment which 
absorbs the model gradation characteristic of a digital camera to said image data 
using this model gradation characteristic profile. 

As opposed to image data which has a gradation characteristic independent of a 
model of said digital camera obtained by said model gradation characteristic 
processing means, A gray-level-correction means to perform gradation change 
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processing to image data obtained by a light exposure and a 



white-balance-correction means of performing auto exposure control 
management and/or automatic white balance regulated treatment, and said light 
exposure and/or a white-balance-correction means. 

[0021]lnformation showing a model of said digital camera is made to accompany 
image data acquired with said digital camera, It is desirable to read machine kind 
information of a digital camera which accompanied this image data by said input 
means, and it is more preferred that a manual input can be carried out from said 
input means. 

[0022]A default model gradation characteristic profile has also memorized said 
memory measure, and as for said model gradation characteristic absorption 
means, when information showing a model of said digital camera is unknown, it 
is preferred that it is what performs said pretreatment using said default model 
gradation characteristic profile. 

[0023]Since image data acquired with a digital camera is almost compressed, it 
is preferred to equip an image processing device of this invention with a 
decompression means which thaws said image data and with which said 
pretreatment is presented. 

[0024]lt is preferred to have a reception means which can receive image data 
acquired with said digital camera through a network. 



[0025]ln an image processing device of this invention, it is preferred to make 
image data which performed and obtained a reducing process into image data 
which is the target of said model gradation characteristic absorption means to 
original image data acquired with said digital camera. 

[0026]An image processing method by this invention may be recorded on a 
recording medium in which computer reading is possible as a program for 
performing a computer, and may be provided. 

[0027]ln a described method, a device, and a program for it, Processing which 
absorbs the model gradation characteristic of a digital camera is performed to 
image data acquired with a digital camera, What is necessary is just to have the 
procedure of performing printer AE / AWB processing, and performing gradation 
change processing as suitable for picture reproducers, such as a printer, For 
example, in [ although it may be made to process as an above-mentioned 
procedure for every stage ] each stage of the above-mentioned processing, In 
[ do not actually process, decide conditions of processing of each stage, 
namely ] a model gradation characteristic absorption processing stage, printer 
AE / AWB processing stage, and a gradation change processing stage, It is easy 
to be natural even if it is made to perform image processing based on a 
processing condition which determined a model gradation characteristic 
absorption processing condition corresponding to each stage, printer AE and/or 



printer AWB processing conditions, and gradation change processing conditions, 

and synthesized those conditions. 

[0028] 

[Effect of the lnvention]ln order to perform first pretreatment which absorbs the 
gradation characteristic of a model according to the model of digital camera 
which acquires image data according to this invention, printer AE / AWB 
processing, Since it is analyzable to the image data which has a gradation 
characteristic independent of the model of digital camera, the boosting 
performance of printer AE/AWB is planned, it has, and it becomes possible to 
obtain a high-definition reproduced image irrespective of the models of digital 
camera. 

[0029]After absorbing, the model gradation characteristic of a digital camera, 
printer AE / AWB processing is performed and it becomes possible not to be 
concerned with the model of digital camera but to obtain a high-definition 
reproduced image by request, in order to make a gradation change which was 
suitable for the print for every specific scene, for example. 
[0030]Since the image processing method and device of this invention are made 
to perform pretreatment which chooses a model gradation characteristic profile 
and absorbs the gradation characteristic of the model of digital camera based on 
the information showing the model of digital camera, If the tag information which 



expresses the model of digital camera to the image data acquired with the digital 
camera accompanies, image processing becomes possible and there is little 
data volume in a transmitting process. In the system which transmits and 
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receives image data especially with a network, the burden to a network becomes 
light and the time of transmission and reception can also be shortened. 
[0031 ]ln this invention, since it can respond also when the information which 
expresses the model of digital camera to image data does not accompany if it 
also enables it to carry out the manual input of the information showing the 
model of digital camera, it is convenient. 

[0032]lf it is made to process using a default model gradation characteristic 
profile when the model of digital camera which acquired image data is unknown, 
the correspondence to the new model of digital camera, etc. will be attained. 
[0033] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is 
described, referring to drawings. 

[0034]lt is a schematic block diagram showing the lineblock diagram of the 
image processing device by a 1st embodiment of this invention in drawing 1 . As 
shown in drawing 1 , the image processing device 1 by this embodiment is 
provided with the following. 

The reading means 3 which reads the image data DO which consists of the color 



data RO, GO, and BO from the memory card 2 which memorized the original 
image data DO acquired by picturizing a photographic subject with a digital 
camera. 

A logarithmic transformation means 4 to log transform the image data DO and to 
obtain the image data D1. 

The input means 5 and the DCMY key 6 which carry out various inputs to the 
gradation alteration means 8 mentioned later. 

The memory 7 which memorized two or more gray-level-correction curves, and 
the gradation alteration means 8 which performs gradation change processing to 
the image data D1 log transformed, and obtains the image data D2, The inverse 
logarithm conversion method 9 which obtains the image data D3 which carries 
out inverse logarithm conversion of the image data D2, and consists of the color 
data R3, G3, and B3, Other processing means 10 to perform image processing 
10, such as color correction, to the image data D3 according to a request, A 
processing means 1 1 for monitor displays to perform processings for monitor 
displays, such as sRGB conversion, and to obtain the image data D5 for a 
display on the monitor 13 to the image data D4 obtained by other processing 
means 10, The monitor 13 which displays the image data D5, and the printer 14 
which carries out the print output of the image data D6 which performed and 
obtained the processings 12 for print outputs, such as a sharpness process, to 



the image data D4. 

[0035]The reading means 3 has a card reader etc. which read image data from 
the memory card 2. Since it is usually compressed, the decompression means 
which is not illustrated is provided in the reading means 3, the image data read 
from the memory card is, and this decompression means thaws the image data 
read from the memory card, and makes it the image data DO. Since the 
information (it is hereafter considered as camera type information) which 
expresses the model of digital camera which took a photograph to the image 
data DO is given as tag information, this camera type information is also read 
simultaneously. Here, "BaselineTIFF Rev.6.0 RGB Full Color Image" adopted as 
an incompressible file of an Exif file by making camera type information into the 
standard recorded as tag information is mentioned. When a stroboscope is used 
for tag information at the time of photography, the information (it is considered as 
stroboscope information below) showing having taken a photograph using the 
stroboscope is also recorded. The image data DO is the data obtained by 
photoing a photographic subject with a digital camera, and since AE / AWB 
processing, gradation characteristic change processing, etc. are performed with 
a digital camera into a photography process, it has gamma characteristics which 
are not necessarily 1 to a photographic subject. 



[0036]The input means 5 consists of a keyboard, a mouse, etc. which carry out 
various inputs to the gradation alteration means 8. Here, from the input means 5, 
the kind of gradation (it is considered as a standard floor tone below) which 
serves as a standard at the time of amendment in gradation by 
gray-level-correction treating part 8-C mentioned later is inputted. For example, 
standard gradation, gradation for clouded skies, and gradation for contiguity 
stroboscope scenes are made selectable, and by inputting the standard floor 
tone chosen from the input means 5, the gradation curve showing the selected 
standard floor tone is called from the memory 7, and is used for 
gray-level-correction treating part 8-C. There is a case where he would like to 
correct a gradation curve so that the gradation considered as a request may be 
obtained, but a gradation curve can be displayed on the monitor 13 in that case, 
and a gradation curve can also be corrected using the input means 5. 
[0037]When camera type information does not accompany the image data DO, 
the manual input of the camera type information can also be carried out from the 
input means 5. 

[0038]The DCMY key 6 consists of four keys for amending the concentration of 
each color of the concentration D and C (cyanogen) of the whole picture, M 
(magenta), and Y (Hierro), and the whole picture concentration and the 
concentration of each color are changed according to the number of times which 



pressed the key. Change of the concentration inputted from correction and the 
DCMY key 6 of the gradation curve which were inputted from the input means 5 
is displayed on the monitor 13 in real time. 

[0039]The standard floor tone curve which becomes the memory 7 from a 
standard gradation curve, the gradation curve for clouded skies, the gradation 
curve for backlights, and the gradation curve for contiguity stroboscope scenes, 
and two or more gradation curves and default gradation curves which responded 
to the camera model are memorized. 

[0040]ln the gradation alteration means 8, gradation change processing is 
performed to the data D1 log transformed in the procedure shown in drawing 2 . 
The 1st quadrant of drawing 2 , the 2nd quadrant, and the 3rd and 4th quadrants, 
respectively Model gradation characteristic absorption treating part 8-a of 
drawing 2 , It corresponds to processing of printer AE / AWB processing part 8-b, 
and gray-level-correction treating part 8-c, gray scale conversion is performed to 
the color data R1 which constitutes the image data D1, G1, and B1, and the 
color data R2 which constitutes the image data D2, G2, and B-2 are obtained. 
[0041]First, based on the machine kind information inputted by the machine kind 
information or the input means 5 of the digital camera read by the reading means 
3, model gradation characteristic absorption treating part 8-a reads the gradation 
curve C1 according to the model of the digital camera from the memory 7. As 



shown in the 1st quadrant of drawing 2 , the color data R1, G1, and B1 are 
changed by this gradation curve C1, and it becomes data showing a logarithmic 
exposure. As mentioned above, in a digital camera, the image quality of a 
reproduced image differs according to the manufacturing maker of a digital 
camera, a model, etc. Therefore, in order to acquire a picture quality irrespective 
of the models of camera, it is created for every model of camera and this 
gradation curve C1 becomes so that the gradation characteristic of each digital 
camera may be absorbed. The image data obtained by this processing is not 
dependent on the model of digital camera, i.e., it has the gradation characteristic 
of gamma= 1 to a photographic subject. 

[0042]When camera machine kind information is not inputted from the input 
means 5 which does not accompany the image data DO, either, model gradation 
characteristic absorption treating part 8-a reads default gradation curve CY from 
the memory 7, and performs model gradation characteristic absorption 
processing. 

[0043]The 2nd quadrant of drawing 2 shows light exposure amendment (a white 
balance is included), i.e., the processing by printer AE / AWB processing part 
8-b. Since AE/AWB of a digital camera is not what was optimized in order to 
reproduce an image pick on a print, it amends the light exposure at the time of 
the optimal image pick-up for a print here. Although the straight line C2 which 



amends this light exposure and white balance is a straight line which passes 
along the starting point fundamentally, A correction amount required in order that 
printer AE / AWB processing part 8-b may amend the optimal light exposure and 
white balance for a print for every RGB chrominance signal which constitutes the 
image data obtained by the model gradation characteristic absorption treating 
part is presumed, Based on this correction amount, the correction straight line 
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C2 is paralleled in the direction of arrow A, and a light exposure and a white 
balance are amended. Data amended [ light exposure ] will be obtained by this 
process. 

[0044]As how to calculate the correction amount of printer AE/AWB, For 
example, what is necessary is to calculate average value for every each RGB 
color signal which constitutes image data, and just to ask for an adjusted value, 
i.e., a correction amount, JP,1 1-22061 9,A mentioned above so that this average 
value may turn into a desired value suitable for a print as indicated. The image 
data used for the analysis of printer AE/AWB in this invention, Since it is the data 
independent of the model of digital camera in which the model gradation 
characteristic of the digital camera was absorbed, the performance of the 
analysis of printer AE/AWB is stabilized and the above-mentioned correction 
amount serves as an exact value which was more suitable for the printer. As a 
result, high-definition processed image data will be obtained. 



[0045]ln gray-level-correction treating part 8-c, first, as shown in the 3rd 
quadrant of drawing 2 , amendment with the standard floor tone curve C3 is 
performed. Since standard gradation, gradation for clouded skies, gradation for 
backlights, and gradation for contiguity stroboscope scenes are made selectable 
as a standard floor tone, for example, gray-level-correction means 8-c calls the 
gradation curve C3 showing the standard floor tone chosen from the input 
means 5 from the memory 7, and performs gray level correction. In printing, in 
order to make gradation high-contrast-ize generally and to improve vanity, the 
standard gradation curve C3 used here is an S character-like curve, and pars 
intermedia is equivalent to gamma= 1.6. In this embodiment, conversion by the 
gradation curve C3 is called gamma conversion. 

[0046]There is a case where he would like to correct the gradation curve C3 so 
that the gradation considered as a request may be obtained, but the 
above-mentioned standard gradation curve can be displayed on the monitor 13 
in that case, a gradation curve can be corrected using the input means 5, and 
the gradation curve C3 considered as a request can also be obtained. 
[0047]Since it is in the state of a jump arising in the highlight part of a picture and 
being easy to produce crushing in a shadow part since the reappearance region 
of a print of concentration is narrow, usually gray-level-correction treating part 
8-c, For example, by the method indicated to JP,1 1-331 596, A, when the 



concentration of a print becomes large by printer AE / AWB processing. When 
the gradation by the side of a highlight is made to high-contrast-ize, and the 
gradation by the side of a shadow is made to make it bearish and the 
concentration of a print becomes small conversely, The concentration by the 
side of a highlight is made to make it bearish, and the highlight part and shadow 
part of gradation are corrected nonlinear, and change processing of gradation is 
performed to the image data in which gamma conversion was carried out by the 
gamma conversion curve C3 so that the gradation by the side of a shadow may 
be made to high-contrast-ize. This processing is performed based on the 
correction curve C4 of the 4th quadrant of drawing 3 . 

[0048]When a request performs concentration adjustment for a print output to 
the image data obtained by the gradation alteration means 8, each depth of 
shade of the concentration of the whole picture and C, M, and Y can be changed 
by the depression of the DCMY key 6. The changing amount of R, G, and B ****s 
in the amount of density changes of this C, M, and Y, and is changed. 
Specifically, the concentration of R of image data, G, and B is changed by 
carrying out parallel translation of the straight line C2 of the 2nd quadrant of 
drawing 2 in the direction of arrow A according to the number of times of the 
depression of the DCMY key 6. Desired print density can be obtained by 
carrying out concentration adjustment by this DCMY key 6. 



[0049]The color data R2 which constitutes the image data D2 to which gradation 
change processing was performed by these processings, G2, and B-2 can be 
obtained. 

[0050]And the image data D2 is changed into the image data D3 which consists 
of the color data R3, G3, and B3 by the inverse logarithm conversion method 9. 
The image data D3 is further changed into the monitor 13 by the processing for 
monitor displays of sRGB conversion etc. through other processing means 10 by 
the request of color correction etc. at the image data D5 for an output, and it is 
changed into the printer 15 by the processing for a print of sharpness etc. at the 
image data D6 for an output. 

[0051]Subsequently, operation of the gradation changed part in this embodiment 
is explained. Drawing 3 is a flow chart which shows operation of the gradation 
change processing in this embodiment. First, it is read from the memory card 2 
in which the image data obtained with the digital camera was memorized by the 
reading means 3 (S10). (when the machine kind information of the digital 
camera accompanies, machine kind information is also read) The 
decompression means with which the reading means 3 was equipped thaws this 
image data by which reading appearance was carried out, and obtains the image 
data DO (S15), and this image data DO is changed into the image data D1 in the 
logarithmic transformation means 4 (S20). Model gradation characteristic 



absorption treating part 8-a investigates whether the machine kind information of 
the digital camera accompanies the image data D1 (S25), When there is camera 
type information (S25:Yes), the model gradation curve C1 according to the 
machine kind information of the digital camera is read from the memory 7, and 
processing which absorbs the model gradation characteristic of a digital camera 
is performed to the image data D1 (S30, S50). On the other hand, the machine 
kind information of a digital camera does not accompany the image data D1, 
When not inputted rather than the input means 5 (S25:No, S35:No), model 
gradation characteristic absorption treating part 8-a, Default gradation curve CV 
is read from the memory 7, and model gradation characteristic absorption 
processing is performed to the image data D1 using this default gradation curve 
C1' (S45, S50). Although the machine kind information of the digital camera 
does not accompany the image data D1, If camera type information is inputted 
from the input means 5 (S25:No, S35:Yes), model gradation characteristic 
absorption treating part 8-a, The model gradation curve C1 according to the 
camera type information inputted from the memory 7 is read, and model 
gradation characteristic absorption processing is performed to the image data 
D1 using this gradation curve C1 (S40, S50). The image data processed by 
model gradation characteristic absorption treating part 8-a has an original model 
gradation characteristic which the model of digital camera has absorbed, and 



has the gradation characteristic of gamma= 1 to a photographic subject. 
Gray-level-correction processing is performed by the correction curve C4 for the 
standard floor tone curve C3 as which the image data by which the model 
gradation characteristic was absorbed was chosen by the input means 5 through 
printer AE / AWB processing of light exposure amendment (S55), a highlight part, 
and shadow part non-linearity (S60). As opposed to the data to which gradation 
change processing was performed by Step 5 (S60), When the density correction 
and/or gray level correction for a print are required, concentration is corrected by 
(S65:Yes) and the DCMY key 6, after ** (S70), in gray-level-correction treating 
part 8-c, gradation is amended and the image data (S60) D2 is obtained. The 
image data D2 is changed into the image data D3 which consists of the color 
data R3, G3, and B3 by the inverse logarithm alteration means 9, and is 
outputted to processing of others, such as color correction by request (S65:No, 
S75). 

[0052]Thus, since the image data which is the target of printer AE / AWB 
processing, and gray-level-correction processing is the data in which 
pretreatment which absorbs the gradation characteristic of a model by model 
gradation characteristic absorption treating part 8-a was performed in this 
embodiment, The analysis performance of printer AE / AWB processing, and 
gray-level-correction processing is stabilized, and it becomes possible to obtain 



higher-definition image data. 

[0053]That it was made to make a gradation change as suitable for the print for 
every specific scene, after absorbing the model gradation characteristic of the 
digital camera and performing printer AE / AWB processing in this embodiment 
A sake, It is not concerned with the model of digital camera, but it becomes 
possible to obtain higher-definition image data. 

[0054]lf the information which expresses the model of digital camera to the 
image data acquired with the digital camera in this embodiment accompanies, 
Since the model gradation characteristic absorption treating part can read the 
gradation curve C1 automatically according to the model of digital camera 
shown in the camera type information, it does not need to transmit a model 
gradation characteristic profile (in the gradation curve C1) to an image 
processing device with image data. Therefore, saving of the time concerning 
processing of transmission and reception etc. can be performed. 
[0055]ln this embodiment, the manual input of the information showing the 
model of digital camera can also be carried out by the input means 5. Therefore, 
since it can respond also when the information which expresses the model of 
digital camera to image data does not accompany, it is convenient. 
[0056]Since it is made to process using a default model gradation characteristic 
profile when the model of that camera type information does not accompany 



image data and a manual input is not carried out, either etc. and digital camera is 
unknown, the correspondence to the new model of digital camera, etc. are 
possible. 

[0057] Drawing 4 is a schematic block diagram showing the composition of a 2nd 
embodiment by this invention. In [ in this embodiment, divide image processing 
into a monitor on two routes the object for an output, and for a print, and ] the 
image-processing route for monitor outputs, Display the image data acquired 
with the digital camera as an index image, and. Image processing, such as 
gradation change, is performed based on the image.processing condition which 
searches for processing conditions, such as gradation change processing for 
image processing for a print, and which was searched for in the route for monitor 
outputs in the image-processing route for a print on the other hand, and it 
outputs to a printer. 

[0058]As shown in drawing 4 , the image processing device 100 by this 
embodiment, The reading means 3 which obtains the image data DO which 
reads from the memory card 2 which memorized the compressed data of the 
image data acquired by resembling a digital camera and picturizing a 
photographic subject more, thaws this data, and consists of the color data R0, 
GO, and BO, The index image creating means 20 which creates the index image 
data D20 which reduces the image data DO and expresses an index image, The 



setup information creating means 21 which generates the setup information HO 
of gradation required to set up the gray-scale-conversion table TO which 
analyzes and mentions the image data DO later, When carrying out the print 
output of the image data DO, create the three-dimensional look-up table (referred 
to as 3DLUT below) for performing processings according to other requests, 
such as gradation change processing and color correction, to the image data DO, 
and. 3D LUT creating means 22 which performs gray-scale-conversion 
processing to the index image data D20, The monitor 13 which displays 
index-image-data D20' to which gray-scale-conversion processing was 
performed as an index image, the input means 5 which carries out various inputs 
to 3D LUT creating means 22, and the DCMY key 6 which changes 
concentration, A processing means 24 to change the image data DO using 
3DLUT created in 3D LUT creating means 22, and to obtain the converted image 
data D21, The reduction means 23 which reduces the image data DO and 
obtains reduced-image-data DO' when there are more pixel numbers of the 
image data DO than the pixel number of a print, The magnification means 25 
which expands the converted image data D21 and obtains image data D21' 
when there are few pixel numbers of the image data DO than the pixel number of 
a print, It has the printer 14 which carries out the print output of the processed 
image data D5 to a processing means 26 for print outputs to perform 



processings for print outputs, such as a sharpness process, to the converted 
image data D21 or expansion picture D21'. 

[0059]The reading means 3 consists of a decompression means which thaws 
the card reader which reads the image data compressed from the memory card 
2, and the compressed image data like the image processing device 1 by a 1st 
embodiment by this invention. Since the information (it is hereafter considered 
as camera type information) which expresses the model of digital camera which 
took a photograph to the thawed image data DO obtained by the reading means 
3 is given as tag information, this camera type information is also read 
simultaneously. Here, "Baseline TIFF Rev. 6.0 RGB Full Color Image" adopted 
as an incompressible file of an Exif file by making camera type information into 
the standard recorded as tag information is mentioned. When a stroboscope is 
used for tag information at the time of photography, the information (it is 
considered as stroboscope information below) showing having taken a 
photograph using the stroboscope is also recorded. 

[0060]The index image creating means 20 thins out the image data DO, 
contracts, and creates the index image data D20. 

[0061]Like the above-mentioned image processing device, the setup information 
creating means 21 calculates the correction amount of printer AE / AWB 
processing, includes this correction amount in the setup information HO, and 



inputs it. In the setup information creating means 21, in order to employ the 
narrow concentration reappearance region of a print efficiently, the highlight of 
gradation and the correction amount of the nonlinear correction to a shadow part 
are also calculated, and it includes in the setup information HO. In the setup 
information creating means 21, the tag information of the image data DO is read, 
and the camera machine kind information of tag information is included in the 
setup information HO. This is also contained in the setup information HO when 
stroboscope information is included in tag information. 

[0062]The index image expressed by index-image-data D20' is displayed on the 
monitor 13. At the time of correction of a gradation curve mentioned later, a 
gradation curve is also displayed with an index image. In this embodiment, the 
index image of six sheets shall be displayed simultaneously. 
[0063]The input means 5 consists of a keyboard, a mouse, etc. which carry out 
various inputs to 3D LUT creating means 22. Here, from the input means 5, the 
kind of gradation (it is considered as a standard floor tone below) which serves 
as a standard at the time of 3DLUT creation is inputted. By inputting the 
standard floor tone which standard gradation, gradation for clouded skies, 
gradation for backlights, and gradation for contiguity stroboscope scenes are 
made selectable as a standard floor tone, for example, and was chosen from the 
input means 5 here, The gradation curve showing the selected standard floor 



tone is set up in 3D LUT creating means 22. There is a case where he would like 
to correct a gradation curve so that the gradation considered as a request may 
be obtained, but a gradation curve can be displayed on the monitor 13 in that 
case, and a gradation curve can also be corrected using the input means 5. 
[0064]The DCMY key 6 consists of four keys for amending the concentration of 
concentration [ of the whole picture ] D and C, M, and Y each color, as 
mentioned above, and according to the number of times which pressed the key, 
the concentration of the whole picture and the concentration of each color are 
changed in 3D LUT creating means 22. Change of the concentration inputted 
from correction and the DCMY key 6 of the gradation curve which were inputted 
from the input means 5 is reflected in the index image displayed on the monitor 
13 in real time. 

[0065]3D LUT creating means 22 creates 3DLUT as follows. Drawing 5 is a 
schematic block diagram showing the composition of 3D LUT creating means 22. 
If it is going to create 3DLUT which changes all the data when the image data DO 
is data which is each RGB color of 8 bits, the data of 256 3 will be needed and 
creation of 3DLUT will take a long time. Therefore, in this embodiment, 3DLUT of 
33 3 which reduces the number of bits of each color data RO, GO, and BO, and 
consists of data of each color 33 of 0, 7, 15, -247,255 shall be created. 
[0066]As shown in drawing 5 , 3D LUT creating means 22 is provided with the 



following. 

A logarithmic transformation means 4 to log transform the image data DO (that 
by which the number of bits was reduced), and to obtain the image data Q1 . 
A gray-scale-conversion means 30 to perform processing which changes 
gradation to the image data D1 log transformed, and to obtain the image data D2. 
A gradation setting-out means 31 to set up the gray-scale-conversion table TO 
used for the gray scale conversion in the gray-scale-conversion means 30. 
The memory 7 which memorized two or more gradation curves, and the inverse 
logarithm conversion method 9 which obtains the image data D3 which carries 
out inverse logarithm conversion of the image data D2, and consists of the color 
data R3, G3, and B3, Other processing means 10 to perform other processings, 
such as color correction according to a request, and to obtain the image data D4 
to the image data D3, Change the image data D4 into the sRGB color space 
which is a color space for a monitor, and Color data R4' and the sRGB 
conversion method 32 which changes into G4' and B4 1 and obtains image data 
D4', LUT creating means 34 which creates 3DLUT based on the printer 
conversion method 33 which changes image data D4' into the color space for 
printers, and obtains the image data D7 for printers, and the image data D7 for 
printers and the image data DO. 



[0067]ln the gradation setting-out means 31, each correction curve C1 shown in 
drawing 2 , C2, C3, and C4 are calculated, and the contents of these curves are 
reflected in a gray-scale-conversion table. Since the contents of the correction 
curve in each quadrant of drawing 2 are the same as that of the 
above-mentioned, explanation is omitted here. On the gray-scale-conversion 
table TO, the gray-scale-conversion means 30 changes the image data D1, and 
obtains the image data D2. This image data D2 is changed into the image data 
D3 which consists of the color data R3, G3, and B3 by the inverse logarithm 
conversion method 9. 

[0068] In the logarithmic transformation means 4, the gray-scale-conversion 
means 30, and the inverse logarithm conversion method 9, all the processings 

X 

are performed in a RGB color space. 

[0069]The image data D3 is changed into the image data D4 by other processing 
means 10 to perform processing of those other than gray scale conversion, such 
as color correction, according to a request. This image data D4 is changed into 
the sRGB color space which is a color space for a monitor by the sRGB 
conversion method 32, and becomes image data D4\ a printer — a conversion 
method - 33 - color data - R - four - ' - G - four - * - B4 - 1 - from - 
becoming -- image data - D - four — ' — a printer — ** — a color space - 
changing - a printer - ** - image data - D - seven - obtaining - this - image 



data — D — seven image data — D — zero — being based - a LUT creating 
means — 3D — LUT — creating . 

[0070]Namely, LUT creating means 34 is what summarizes the processing 
condition for performing processings of other processing means 10, the sRGB 
conversion method 32, and the printer conversion method 33, such as color 
correction by the above-mentioned gray-scale-conversion means 30 and 
request, to LUT, More, details are asked for the correspondence relation 
between the color data R0 which constitutes the image data DO, GO, BO, and the 
color data R7 which constitutes the image data D7 for printers, G7 and B7 for 
every color, and this is made them with the three-dimensional look-up table 
(3DLUT) of 33 3 . 

[0071 ]lt returns to drawing 4 and 3DLUT created in 3D LUT creating means 22 is 
inputted into the processing means 24. And the image data DO is changed 
based on 3DLUT, and the converted image data D21 is obtained. Under the 
present circumstances, since 3DLUT is created with the data of 33 3 , 
JP,2-87192,A is asked for the color data which constitutes the converted image 
data D21 by volume-interpolating or area interpolating 3DLUT, for example, as 
indicated. 

[0072]By the way, the pixel number of the digital camera which acquired the 
image data DO has various things, and there are some which have a pixel 



number more than the thing which is less than a pixel number required for a print, 
or a pixel number required for a print. For this reason, when it has a pixel number 
more than the pixel number which needs the image data DO for a print, in the 
preceding paragraph of the processing means 24, the image data DO is reduced 
by the reduction means 23, reduced-image-data DO 1 is obtained, 
reduced-image-data DO 1 is changed by 3DLUT, and the converted image data 
D21 is obtained. On the other hand, when the image data DO is less than a pixel 
number required for a print, the converted image data D21 obtained in the 
processing means 24 in the latter part of the processing means 24 is expanded 
by the magnification means 25, and magnification-image-data D2V is obtained. 
The printout of the image data D21 or D21' is further carried out to the printer 14 
through processings for print outputs, such as a sharpness process. 
[0073]Thus, in the image processing device 100 of this embodiment, In the 
gradation change processing stage where decided the conditions of processing 
of each stage, namely, it was suitable for a model gradation characteristic 
absorption processing stage, a printer AEAWB processing stage, and picture 
reproducer when performing gray-scale-conversion processing, The model 
gradation characteristic absorption processing condition corresponding to each 
stage, printer AE / AWB processing conditions, and the gradation change 
processing conditions of having been suitable for picture reproducer are 



searched for, and it is made to perform image processing based on the 
processing condition synthesizing those conditions, It makes it possible the 
performance of stable printer AE/AWB, and to have and to obtain high-definition 
image data like the image processing device 1 . 

[0074]ln the image processing device 100 of this embodiment, In [ since image 
processing was divided into the route which determines a monitor display and a 
processing condition, and the processing route for printer outputs ] a monitor 
display route, Since the original image data DO is reduced, it enabled it to display 
as an index image and an operator can see the picture of two or more sheets 
simultaneously, it becomes easy to edit. When other processings, such as color 
correction, are required, in a monitor display route, only gray-scale-conversion 
processing is performed to the index image for monitor displays, but. The image 
data DO is changed in printer output routes by 3DLUT which performs 
gray-scale-conversion processing and processing of others, such as color 
correction. Therefore, a high-definition picture including other processings can 
be outputted to a printer, indicating the image data DO by high-speed at a 
monitor. Therefore, shortening of time can be performed and the efficiency of 
image processing becomes good. 

[0075]Although **** explained the desirable embodiment of this invention, each 
above-mentioned embodiment can be combined or this invention can add 



various change of the procedure of processing, etc., unless it is not restricted to 
the embodiment mentioned above and the main point of this invention is 
changed. 

[0076]For example, image processing of the digital camera which fitted into the 
template can be performed by providing the picture cutting part which performs 
trimming treatment to the image processing device by the embodiment of this 
invention. The image data which photoed and obtained the actual scene can be 
cut off by performing trimming treatment to the image composing which acquired 
the picture which photoed and obtained the actual scene by this cutting part by 
inserting it in the template prepared a priori. A quality picture can be acquired, if 
it is made to perform gradation change processing after performing processing 
which absorbs the model gradation characteristic of a digital camera based on 
the information showing the model of digital camera inputted by the input means 
to the image data which actually photoed and obtained the scene. If camera type 
information is not inputted by an input means, an image processing device may 
be constituted so that a default model gradation characteristic profile may be 
used. 

[0077]ln each above-mentioned embodiment, although he is trying for an image 
processing device to read image data in a memory card, it is also applicable to 
the system which receives image data from a sending set via networks, such as 



LAN and WAN. In that case, in the image processing device by this invention, 
since the model gradation profile of a digital camera does not need to be 
transmitted with image data, there is little quantity of the data transmitted on a 
network, and it can ease the burden to a network. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The schematic block diagram showing the composition of the image 
processing device 1 by a 1st embodiment of this invention 

[Drawing 2] The figure for explaining the details of the gray-scale-conversion 
processing by this invention 

[Drawing 3] The flow chart which shows the processing operation of a 1st 
embodiment of this invention 

[Drawing 4] The schematic block diagram showing the composition of the image 

« 

processing device 100 by a 2nd embodiment of this invention 

[Drawing 5] The schematic block diagram showing the composition of 3D LUT 

creating means used for a 2nd embodiment of this invention 

[Description of Notations] 



1 The image processing device 1 by a 1st embodiment of this invention 

2 Memory card 

3 Reading means 

4 Logarithmic transformation means 

5 Input means 

6 DCMY key 

7 Memory 

8 Gradation change processing means 

8-a Model gradation characteristic absorption treating part 

8-b AE / AWB processing part 

8-c Gray-level-correction treating part 

9 Inverse logarithm conversion method 

10 Other processing means 

1 1 The treating part for monitor displays 
12, the treating part for 26 print outputs 

13 Monitor 

14 Printer 

20 Index image creating means 

21 Setup information creating means 

22 3D LUT creating means 



23 Reduction means 

24 Processing means 

25 Magnification means 

30 Gray-scale-conversion means 

31 Gradation setting-out means 

32 sRGB conversion method 

33 Printer conversion method 

34 LUT creating means 
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